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Sawdust 


І I were to say the word dovetails, it 
would conjure up all sorts of mental 
images. Probably the last image on the list 
would be that of ancient Egypt. 

I had the chance to go through the 
Metropolitan Musuem of Artin New Yorka 
couple of years ago. One of my favorite pas- 
timesis studying the sculpture, artwork and 
architecture of ancient Egypt, Greece, and 
Rome. The Met has a huge section on an- 
cient Egypt. I spent hours wandering 
through it. 

AsI was looking ata collection of wooden 
coffins from ancient Egypt, you can imagine 
the smile that crossed my face when I no- 
ticed some were joined with dovetails. 
There’s a tendency to think of dovetails as 
old... the kind of old that means 17005 or 
18005. Not thousands of years В.С. 

Granted, the ancient Egyptians used 
fairly basic dovetail joinery. But I suppose 
the process they used to lay out and cut 
dovetails was not much different than how 
we do it today. Nothing new under the sun. 
Orso I thought. 

When we began work on the article show- 
ing how to cut dovetails by hand for this 
issue, I thought the generally accepted 
method was pretty close to the way I had 
done it for years. But I learned a couple new 
techniques this time around. 

First, I discovered how valuable a guide 
fence can be when chopping out the pins 
and tails along the baseline (page 29). 

But the most important change came 
from Ken Munkel, our Design Director. It 
hasto do with how the tails are laid outusing 
the pins. I had not seen his method before, 
butit does make fora more accurate layout. 
(See Figs. 1, 2, 3, page 27.) 

For those who really get into details, the 
old method has you cut the pins first, and 
then you hold the ends of the pins perpen- 
dicular to the board for the tails to lay them 
out. The problem here is that you're laying 
out the tails on the inside of the joint. 

The new method we're showing has you 
lay out the outside of the joint. This should 
yield better results because you're laying 
out and then cutting on the outside of the 
joint — the part you see. 

HARDWARE. Of all the tools and gadgets 
available to woodworkers, hardware is only 
mildly interesting tome. However, my opin- 
ion changes quickly when I find a clever 


piece of hardware that solves a sticky de- 
sign problem. 

That was the case for the Entertainment 
Center in this issue. The whole idea behind 
acabinet with a TV in it is to open the doors 
and get them out of the way so you have an 
unobstructed view. That requires special 
hardware. 

The hardware we chose is one ofavariety 
of European-style concealed hinges. These 
hinges differ from typical butt hinges in two 
important ways. 

First, there’s none of the hassle of care- 
fully cutting out a hinge mortise. Instead, 
these hinges mountina 13/8'-іа, hole. Bore 
the hole, press in the hinge. 

Second, concealed hinges are designed 
so you can adjust the position of the door in 
the cabinet after it’s mounted. By just turn- 
ing some adjusting screws, you can move 
the door in and out, up and down, left and 
right. It makes life a lot easier. 

There isa third reason. This kind ofhard- 
ware has a version that includes a sliding 
track for mounting a door so it can hinge 
open and slide back into the cabinet. That 
proved to be the perfect solution for the En- 
tertainment Center (page 15). 

NEW FACES. It’s not easy to teach an old 
dog new tricks. But that’s the challenge 
facing my new assistant, Julia Fish. She has 
agreed to help me get (and stay) organized. 
A formidable task, considering the piles of 
confusion in my office. 

Julia is making steady progress, mostly 
as a result of her unwavering patience. I’m 
grateful she’s here, and soon I'll be wonder- 
ing how I ever got along without her help. 

BERKELEY STORE. The persistent reces- 
sion has forced us to close our store in 
Berkeley, California. For the past five years, 
we have enjoyed serving the woodworkers 
in the San Francisco area. 

Michael DeHaven, his chief assistant 
Lenny Johnson, and all the guysin the store 
did a great job of working with customers to 
provide them with the woodworking tools 
and supplies they wanted. 

The exceptional part of their service was 
the wealth of information they were able to 
provide about literally thousands of tools 
and products in the store. 

Iwill miss working with them. And we will 
miss all the friends we made through the 
Berkeley store. 
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Я + Five great tips. 1) Height Gauge. 
Tips & Techniques ||4| 2) Tool Stand. 3) Raised Panel 
Jig. 


Plus, two useful Quick Tips. 


[Entertainment Center | 6 The hardware for the doors on 
this cabinet lets you open the 


doors and slide them back into the 
cabinet, beside the TV. 


Hing These European-style concealed 
[Concealed Es | [14] hinges are easy to install — and 


with just a turn of a screw, they make 
it easy to perfectly position the doors. 


1) Tips for Squaring a Cabinet. 
Shop Notes 16 2) Routing Recesses for Shelf 
Pins. 3) Jig for Mortising Miters. 

4) Trimming off Edging Strips. 


; This weekend project has tradi- 
[Stationery Box 18 tional hand-cut dovetails. It 


also features a unique joint for the 
raised panel top. 


Hand- tails Before you pick up a saw to cut 
d-Cut Dove | 24 dovetails, you have to start with 


the correct layout procedure. 


1р; ; Step-by-step procedures showing 
Dovetail Pins & Tails | 26 how to lay out, cut, and fit the 


interlocking parts of a dovetail joint. 


117; Я Three jigs and а tip to help you 
Dovetail Jigs & Tips | 28 produce tight-fitting dovetails. 


‘ О it to t 
Talking Shop 30 Our favorite way to true ир an 


aluminum oxide grinding wheel. 
Also, an interesting story from a shop 
teacher about installing hinges. 


М Hardware and supplies needed for 
Sources ЕП the projects in this issue. 
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Concealed Hinges 
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page 24 
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Tips & Techniques 


HEIGHT GAUGE 


В What can you do with a piece 
from a broken rule? I used it to 
make a gauge for setting the 
depth of cut of my table saw 
blade and router bits. 

The gauge is made from a 
block of wood with a hole in it. 
Bore a 1"-dia. hole through a 
block of hardwood. Be sure to 
drill across the grain. 


BORE 1"-DIA. HOLE 
THROUGH BLOCK 


Nowcuta2"-high slotthrough 
the middle of the block (and 
hole) onthe table saw, see Fig. 1. 
I made this slot slightly wider 
than the thickness of my saw 
blades. (For appearance, I cut off 
the top corners of the block.) 

The second piece needed is a 
dowel with the rule attached. To 
mount the rule, sand a 3"-long 


SAND OR PLANE 


3"-LONG 


FLAT ON DOWEL 


“flat” at one end ofa dowel. Then 
attach a section of the rule with 
double-sided carpet tape, see 
Fig. 1. 

To keep the dowel from falling 
through the block, I installed a 
14" keeper dowel just above the 
rule, see Fig. 1. 

To use the gauge, set it down 
over the top of a saw blade or 


SET BLOCK 
OVER BLADE OR 
saw meu AN 
BLADE ROUTER BIT 
HEIGHT AT ТОР EDGE HEIGHT 


OF BLOCK 


router bit. This will push the 
dowel up so it sticks out the top 
of the block. As long as the 
height of the block and the 
length of the rule are the same, 
the depth of cut can be read off 
the rule at the top edge of the 
block, see Fig. 2. 
John R. Todd, Sr. 
Holly Springs, N. Carolina 


TOOL STAND 


E The shop cabinet plans іп 
Woodsmith No. 74 gave me the 
idea to make a tool stand for my 
bench top power tools. But I 
modified the top to accept re- 
movable shelves. 

(Editor’s Note: Lynn built 
the Woodsmith cabinet, but any 
similar base would work). 

Now І can attach each power 
tool to its own shelf, and slide the 
tool I want to use into the slot in 
the top. The idea is to add a sec- 
ond top to the cabinet, this one 
with beveled sides to hold a slid- 
ing shelf, refer to Fig. 2. 

This double top is built from 
two layers of 374" plywood. The 
top layer is made up of four 
pieces: a shelf (that a tool is at- 
tached to), and three pieces that 
“surround” the shelf and secure 
it to the base piece, see Fig. 2. 

Start by cutting the plywood 
for the shelf, beveling the sides 
to 45°, see Fig. 2. Next, cut the 
surrounding side pieces, also 


cutting them with 45° bevels. 
To complete the top, glue the 
surrounding pieces to the 3⁄4" 
plywood base, see Fig. 2. Use the 
shelf as a guide to position the 


HANGER 
BOLT 


surrounding pieces, see Fig. 2a. 

Finally, I glued trim around 
the edges of the top — but the 
trim on the front isn’t glued on. 
Instead, it’s attached with 


hanger bolts and wing nuts. This 

way, it locks the shelf into the 
slot, see Figs. 1 and 2. 

Lynn Gaston 

Omaha, Nebraska 
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RAISED PANEL JIG 


E l like to make raised panels оп 
the router table rather than on 
the table saw. To do this, I use a 
shop-built panel-raising jig anda 
straight router bit, see photo. 
(Note: It’s similar to a jig in 
Woodsmith No. 53.) 

The jig looks unusual because 
the fence leans forward at 12° 
over the top of the router bit, 
refer to Fig. 2a. But, when it’s set 
up this way, most of the bit is 
safely buried in the fence. 

To make a panel-raising jig, 
cut two pieces of 34" plywood 6" 
wide and the same length as 


CAP FOR 
| VACUUM CHAMBER 


4% 
Ы 


МУ 
>. ~ 


NOTCH FOR 
ROUTER BIT 


12° BEVEL 


your router table fence — one 
piece is for the fence, the other 
for the back. 

Then make a beveled ledge 
for the workpiece to ride on as 
it’s pushed past the router bit. 

To do this, rip one face of a 
strip of 34" stock to 12°. Then 
glue it to the bottom edge of the 
fence, see Fig. 1. 

Next, I cut a 1/!"-square 
notch centered in the bottom 
edge of the fence to serve as an 
opening for the router bit. 

The fence is attached to the 
back with four nearly triangular 


CUT TO LENGTH OF 
ROUTER TABLE FENCE 


braces, see Fig. 1. The 12° angle 
on one side of the braces holds 
the fence at the correct angle 
over the router bit. 

Finally, I bored a hole in the 
back between the middle braces 
to accept my shop vacuum hose, 
see Figs. 1 and 2. To improve the 
suction, cap the space between 
the braces. 

To make raised panels, align 


DIRECTION 
OF FEED 


MESS 


gil 


> S 
VACUUM | “ 
HOSE be) 


FENCE 


ROUT BEVEL IN 
MULTIPLE PASSES 


TO ROUTER TABLE 


the jig over a straight bit 
mounted in the router table, see 
Fig. 2a. Now, hold the workpiece 
firmly against the fence and 
down on the ledge. Then push 
the workpiece past the bit. To 
prevent chipout, I rout the bev- 
elsin three passes, each опе suc- 
cessively deeper. 


W. A. Gillon 
West Hills, California 


CROSS SECTION 
WORKPIECE 


а. 
VACUUM 


QUICK TIPS 


SANDING PILLOW 


W Sanding curved surfaces and 
inside corners can be difficult. I 
solved the problem by making a 
sanding pillow — а soft pad that 
holds sandpaper and conforms 
to just about any surface. 

To make one, cut a piece of 
sandpaper the same size as one 
side ofa sandwich bag (the kind 
with the locking top is best). 
Next, spray the back ofthe sand- 
paper with spray adhesive, and 
stick it on the bag. 


Now put a handful of sawdust 
into the plastic bag. 

This makes a sanding pillow 
that will adjust to almost any 
shape. And it also insulates your 
hand from the heat generated by 
the sandpaper on the workpiece. 

Stanley Hogshead 
Pasadena, California 


GLUE SCRAPER 


E When wiping glue squeeze- 
out offa project, lalways seemed 
to smear around more glue than 
Iactually removed. But now, the 


wiping rag is gone, and in its 
place is a small plastic clip for 
closing a bread bag. 

These little square or rec- 
tangular plastic clips make great 
little scrapers. They’re stiff 
enough that you can press them 
firmly against the workpiece. 
But the plasticisn’thard enough 
to mar the surface. 

They scrape the squeeze-out 
off a glue line just like a little 
snowplow. 

John Huntington 
Wayland, Massachusetts 
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Entertainment Center 


Doors only have to do two things: open and close . . 
there’s a TV behind them. Then it’s nice if they open and slide out of the way. 
That’s why sliding door hardware is essential for this cabinet. 


Фе doors are the key to making this cabinet 
work. The whole idea is to open the doors (in 
front of the TV) and slide them back into the cabinet 
so they’re not left hanging open. 

The hardware for the sliding doors consists of a 
two-part hinge system. One part is a concealed hinge 
that fits into a hole in the back of the door frame. The 
other part is a sliding track that’s screwed inside the 
cabinet. To hang the door, just mount the two parts 
and snap them togther. 

The best thing about this hardware is that it’s ad- 
justable in three directions. If the doors don’t line up 
perfectly the first time, no problem. You can still get 
them to look right — just by turning a screw. You 
shouldn’t have to move the hinges at all. 

SIZE. The overall size of this Entertainment Center 


. unless 


is somewhat large, mostly because it’s designed to 
hold a 27" TV. It’s also quite deep in order to accom- 
modate a big hump on the back of the TV. 

Since the compartments for the stereo equipment 
don’t need that much depth, I made the shelves for 
these compartments shallower than the TV shelf. 
This saves on the amount of plywood needed and 
creates a chamber behind the stereo compartment — 
an ideal place for all the dangling wires. 

PLYWOOD. Building this cabinet requires two full 
sheets of 3⁄4" oak plywood, plus a sheet of 1⁄4" ply- 
wood. Since sheets of plywood are awkward to 
handle, I built a jig that guides a circular saw for cut- 
ting the plywood pieces to size. I also used the same 
jig to guide a router to cut the grooves used to join all 
the plywood pieces together. (Refer to box, page 9.) 
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EXPLODED VIEW 


CROSS SECTION 


T ТД 


2 МОТЕ: 5 
7 SHELVES RESTON • 
. ADJUSTABLE PINS , 


+ BEHIND STEREO . 
COMPARTMENT HIDES 
DANGLING WIRES 


OVERALL 
DIMENSIONS: 
55/e"W х 4912"H x 241470 


MATERIALS & SUPPLIES 
arenes | 
WOOD PARTS SUPPLIES 


CASE X Stereo Door Stiles (2) Ya x 25% - 4294 • (6) Self-Closing Concealed Hinges 
A Top Ya ply - 2834 x 54/8 Y Glass Panel Stops Va x Ya - 10’ (rgh) e (2) Pair Sliding Door Hardware 

B Bottom Ya ply - 23 х 53% 7 Storage Door Rails (4)% x 25% - 11316 • 15/8" x 3774" Sheet "-thick Glass 
С LeftSide ¥% ply - 23 x 49 AA Stor. DoorStiles(4) Ya x 258-14 * (5) Door Pulls (33% bore) 

D Right Side 3⁄4 ply - 23 x 49 BB Stor. Door Panels (2) Va ply - 11/8 х9/8 • (24) Spoon-Style Shelf Supports 


Е VerticalDivider 3⁄4 ply - 23 х 4434 
Е Horizontal Divider % ply - 23 x 323% 
G Keeper Cleats Ya x Ya -3X (rgh) 


CUTTI NG DIAGRAM ALSO NEED: Two 4x8 sheets 34" plywood, 


plus One 4x8 sheet 1⁄4" plywood 


H TV Back Va ply - 317% х 29/0 Ja" x буз" - 96" (4.3 Bd. Ft.) 
І Stereo Back Va ply - 20x 4474 

J Storage Back Va ply - 31% x 14 

K Edging Strips Ya х34-25 (rgh) 

L UpperTV Rail 5л x 179-3178 MANA B6 (5Sa) 


M Upper Stereo Rail 3⁄4 x 112-20 
N Lower Case Rail Здх 442-5258 
O Upper Molding х 1⁄2 -9 (rgh) 

Р Lower Molding Va x 8% - Y (rgh) 

Q Storage Divider 3⁄4 ply - 1674 x 14 
SHELVES 

R Stereo Shelves (4) 34 ply - 1534 x 19% 
5 Storage Shelves (2) Ул ply - 15% x 1576 
DOORS 

Т Ту Door Rails (4) 3⁄4 x 258 - 11316 

U TV Door Stiles (4) 3⁄4 x 25% - 28 

У TV Door Panels (2) 4 ply - 11% x 23/8 
W Stereo Door Rails (2)34 x 25% - 1574 


аа ат ате O ie enn ҮА ; 
7 


Ya" x 6" - 96" (4 Bd. Ft.) 
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PLYWOOD CASE 


The Entertainment 
Center consists of 
three main groups of 
parts — ће plywood 
case, adjustable 
shelves, and doors. 

The case (and 
also the shelves) are 
built from two 4x8 
sheets of 3⁄4"-thick plywood (good on two 
sides). All the pieces are held together with 
tongue and dado joints. 

Keeping all the parts straight can be alittle 
confusing. So, to get myself organized, I 
started by cutting all the pieces to finished 
size. Then I cut the joints. 


CUTTING THE PLYWOOD 


I used а shop-made edge guide like the one 
shown in the box on the opposite page to cut 
all the pieces from the two sheets of ply- 
wood, see Fig. 1. (You could also use a circu- 
lar saw and a straightedge, or a table saw 
with a rip fence.) 

THE FIRST SHEET. In order to get all the 
parts from just two sheets of 3⁄4" plywood, I 
followeda particular cutting sequence. First, 
I cross-cut one of the sheets to produce a 


[2] 


CUTTING DIAGRAM FOR 34" PLYWOOD 


SHELVES (R, S) 


SAVE FOR 
STORAGE DIVIDER (Q) 


piece the finished length (54/8!) of the case 
top (A), see Figs. 1 and 2. Setaside the short 
half of this piece to be used later for the ply- 
wood shelves, see Fig. 1. 

Now rip the long half of the sheet to 
finished width, producing the case top (A), 
see Fig. 2. Rip the other piece to finished 
width @4" narrower), then cutit to finished 
length for the case bottom (B). 

THE SECOND SHEET. Next, cross-cut the 
second sheet of plywood to produce a piece 
49" long for the case sides (C and D), see 
Figs. 1 and 2. (Set aside the shorter cut-off 
piece for right now.) Then rip the piece to 
produce identically sized pieces for the left 
side (C) and right side (D), see Fig. 2. 


Without changing the position ofthe table 
saw fence, rip the remaining plywood piece 
to produce two pieces (E, F) the same width 
as the sides, see Fig. 2. Then cut these two 
pieces to finished length to produce the ver- 
tical divider (E) and the horizontal 
divider (F), see Fig. 2. (Set aside the small 
piece that’s left to be used later for the 
storage divider, Q, see Fig. 1.) 

Shop Note: It helps to label all the pieces 
now so you can keep track of them during 
the joinery and assembly stages. Also, I 
clearly labeled the “top,” “inside,” and 
“front” of each piece. This helps orient the 
pieces properly when you start cutting the 
joints in the next series of steps. 


JOINERY LAYOUT DIAGRAM 
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CUTTING THE JOINTS 


When all the case parts have been cut to ar 


finished size, work can begin on the joinery. 
Each of the six pieces has at least two cuts. 

MEASURE AND MARK. Again, to keep 
everything organized, I marked the position 
of each tongue and dado on the plywood 
before actually cutting the joints, see Figs. 2 
and 3. First I cut the dadoes. 

ROUT DADOES. I used а 1⁄4" straight bit in 
the router to cut all the dadoes. But rather 
than try to balance the workpiece on my 
router table, I held the router in my hands 
and guided it with a straightedge, see Shop- 
Made Edge Guide, below. 

ROUT TONGUES. Next, I used a rabbet bit 
to rout the 1⁄4"-wide rabbets that form the 
tongues. Some tongues are offset (formed by 
routing a rabbet on one edge of the work- 
piece), see Fig. 4. Some tongues are centered 
(formed by routing a rabbet on two sides of the 
workpiece). This produces a tongue centered 
on the thickness of the workpiece, see Fig. 5. 

Shop Note: A standard rabbet bit cuts a 
¥e''-wide rabbet. So I replaced the standard 
pilot bearing with alarger bearing to rout the 
Y4"-long tongues. (For sources ofthis bitand 
bearing, see page 31.) 

Shop Tip: It’s best to start by routing a test 
tongue onascrap piece of plywood. This way 
you can sneak up on the depth of the rabbet 
to produce a tongue that fits the dado. 

First I routed the offset tongues on both 
ends of the case bottom, and the top end of 
the case sides, see Fig. 4. Then adjust the bit 
to cut a centered tongue on the ends of the 
dividers, see Fig. 5. 


CUT ALL DADOES FIRST, 


THEN CUT TONGUES TO FIT 
LEFT SIDE 


HORIZONTAL DIVIDER. 


SEE DETAIL а. 


RIGHT SIDE 


ELLE MT 
q 1/4" RABBET BIT. 


4 1/4" RABBET ВІТ: 


he ТО FIT DADO 


Sometimes it’s easier to use a circular saw to 
cuta full sheet ofplywood thanitisto balance 
a 4x8 sheet on the table saw. And a shop- 
made edge guide makes using a circular saw 
more accurate. The best thing about this edge 
guide is that it can be used to guide either a 
circular saw or a router, see photos at right. 

The secret lies in the way the jig is built. 
125 made from a base of Masonite that’s 
screwed to a narrow piece of plywood, see 
drawings atright. made thejig 4 ft. long for 
cross-cutting a full sheet of plywood.) 

Note: By starting with a wide enough base 
you can make the edge guide fit both your 
circular saw and your router. 

First cut off the right edge of the base by 
running the circular saw along the right 
edge of the fence. Then, do the same thing 
on the other side of the jig with a straight bit 
in the router. (Rout from left to right.) 

To use the jig, just line up the edge of the 
base to your intended cut line and clamp the 
jigin place. Nowrun the tool along the fence. 


SHOP-MADE EDGE GUIDE 


CIRCULAR SAW 
TRIMS RIGHT SIDE 
OF УА" MASONITE 


1/4" STRAIGHT BIT 15 
ALSO USED FOR DADOES. 
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Once you've cut the 
joints on all the ply- 
wood parts, the case 
can be assembled. 
But first, to check 
that the case is 
square and thejoints 
fit well, I dry as- 
sembled the parts. 

Note: Keep all the corners flush at the 
back. This way, the front edge of the top (A) 
should overhang the side panels by 34". 

When you're satisfied the case fits well, 
assemble it with glue and clamp all the parts 
together. (We're offering some assembly 
tips in the box below, and also on page 16.) 

KEEPERCLEATS. After the caseis glued up, 
measure the openings for the three plywood 
backs, see Fig. 6. Then cut four keeper 
cleats (G) for each of the openings to hold 
the backs in place, see Fig. 6a. 

Note: The 1⁄4" plywood ТУ back (H) is 
mounted flush to the outside of the case, see 
Fig. 6a. So nail these cleats 1⁄4" in from the 
back edges. But the stereo back (I) and 
storage back (J) are inset 41", see Fig. 6b. 

BACKS. Now the three 1⁄4" plywood backs 
(H,1,J) can be cutto fit. Butdon’t screw them 
to the cleats just yet— you'll need to remove 
them later to cut openings for wires. 

EDGING Strips. Next I turned my atten- 
tion to the front of the cabinet. The first step 
here is to cover the exposed edges of the 
plywood sides and dividers with hardwood 
edging strips (К), see Fig. 7. 

To do this, first rip four strips of 4"-thick 
stock to width to match the thickness of the 
plywood parts. Then cut two strips to 
finished length to fit the edges of the case 
sides, and glue them in place, see Fig. 7a. 
Next, cut and glue an edging strip onto the 
vertical divider, see Fig. 7b. 

Forthe horizontal divider, sneak up on the 
length ofthe strip until it fits between the left 
side and the vertical divider, see Fig. 7. 


CLEATS, BACKS & EDGING STRIPS 


6 | BACK VIEW 


CUT FOUR CLEATS 


TO ҒІТ EACH OPENING 


LINE UP CLEATS 
TO PENCIL MARKS 


а. CROSS SECTION 


7 | FRONT VIEW 


LEFT SIDE 


© 


FOR FRONT OF CABINET 


STEREO 


CUT HORIZONTAL STRIP 
ТО FIT BETWEEN TWO VERTICALS 


NOTE: сит FOUR EDGING STRIPS 


ALL VERTICAL STRIPS 
FIT FLUSH ТО 


UNDERSIDE OF TOP | 


MIDDLE STRIP 
STOPS AT 
UPPER SIDE 
OF CASE 
BOTTOM / 


| SEAMEING TIPS 


You can’t always 
get a clamp where 
you want it. That’s 
what I found when 


gluing the top of the 

cabinet to the sides. Ra НҮН: 
Instead of clamps, 

I used short nails to ар ead ThtoueH 

temporarily pull the 


pieces together. Start 
the nails at a high 
angle, and make 


TOENAIL INTO SIDE - 


It’s difficult trying 
to cross one clamp 
over another. The 
problem is the out- 
side clamp — it’s 
jaws aren’t quite 
long enough. 
Tuseapair of 204s 
that extend beyond 
the workpiece. The 
jaws grab onto the 
92248 and transfer 


sure they don’t poke clamping pressure 
through the side. across the work. 
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RAILS & MOLDING STRIPS 


After you’ve comp- 
leted attaching the 
edging strips to the 
sides and dividers, 
the plywood edges 
remain exposed on 
the case top and bot- 
tom, refer to Fig. 7. 

S These edges 
aren't covered with edging strips, but witha 
molding strip (along the top), and a rail 
(across the bottom), see Figs. 9 and 10. 

UPPERRAILS. I made the front rails for the 
case from 3⁄4"-thick oak. The upper rail is 
divided into two pieces, the upper TV rail 
(L) on the left, and the upper stereo rail 
(M) on the right, see Fig. 8. 

Startby cutting both pieces 114" wide, and 
to length to fit their openings. Then glue and 
clamp them in place. 

LOWER RAIL. Next, the lower rail (N) is 
cut to width and length, see Fig. 8. This 
covers the exposed plywood edges on the 
bottom, and keeps the cabinet from sagging. 

CUTMOLDING. Once the lower railis glued 
in place, strips of ¥2"-thick molding can be 
added around the topand bottom ofthe case, 
see Fig. 8. I cut a bevel on the face of each 
strip to add a decorative look to the case. 

Before cutting this bevel, first rip the 
three sections of upper molding (O) to 
finished width, see Fig. 9. Then do the same 
for the lower molding (P), see Fig. 10. 

Next, cut each section of the upper and 


lower molding to rough length (several 
inches longer than needed). 

Now, before mitering the molding strips 
to finished length, the bevel can be cutonthe 
front edge of each strip, see Figs. 9 and 10.1 
did this on the table saw with the blade tilted 
to 20°, see box at right. 

ATTACH MOLDING. When all the sections 
of molding have been beveled, you can miter 
them to length and glue them in place. 

Shop Note: There’s a trick to getting the 
molding strips to fit around the cabinet with 
a minimum of gap at the mitered corners. 
Thetrickinvolves starting with the front (the 
longest) strip of molding. 

Firstcuta45° miter on one end ofthe strip. 
Then measure the case to determine the 
finished length. Now miter the other end of 
the strip so the distance from short-point to 
short-point of the miters equals this length. 

With the front strip cut the correct length, 
temporarily clamp it in place while you 
measure for the side strips. These strips are 
first mitered on the front edge, then cut to 
length with a 90° cross-cut on the back edge. 

When all the molding strips have been cut 
to fit the cabinet, they can be glued and 
clamped in place. Do this one ata time, again 
beginning with the front strip. 

DOOR STOPS. After the rails and molding 
strips have been glued onto the case, door 
stops can be cut and attached to the upper 
rail. There’s one stop for the TV doors, and 
one stop for the stereo door. (The storage 


UPPER TV RAIL 


8] 


POSITION 
DOOR STOP 
CENTERED 


UPPER STEREO RAIL 


LOWER MOLDING 


UPPER MOLDING 


A zero-clearance insert prevents the nar- 
row edge of a workpiece from tipping into 
the table saw opening. A push stick keeps 
your hand away from the spinning blade. 


doors are stopped by the storage divider 
that’s installed later.) 

Start with a blank cut to finished width and 
rough length to be used for both stops. Then 
cuta Y4'-wide rabbet on the lower edge, see 
Fig. 8a. The rabbet stops the doors so they're 
inset 1⁄4" from the front of the cabinet. 

After the stops are cut to size, you can 
soften their appearance by cutting achamfer 
on the lower ends of each stop, see Fig. 8a. 
Then glue the stops into place on the back 
edge of each upper rail, see Fig. 9 and the 
Exploded View on page 7. 


LOWER 
MOLDING 
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When the outside of 
the case is comp- 
letely built, you can 
use the left-over ply- 
wood to build the 
parts that go inside. 

DIVIDER. The first 
partis a divider (Q) 
for the storage com- 
partment. The height (length) is easy to fig- 
ure — it’s the same as the height of the com- 
partment, see Fig. 11. But the depth takes a 
little figuring. First measure from the front 
edge ofthe cleat that holds the plywood back 
@) in place, to the front edge of the edging 
strip on the horizontal divider, see Fig. 11. 

Then subtract 3⁄4" from this distance (to 
allow for the edging strip that’s attached 
later). Now, subtract an extra 1" to allow for 
a 1⁄4" inset when the 3⁄4"-thick dooris closed. 
Cut the divider to this finished width. (In my 
case, the dividers аге 1634" wide.) 


STORAGE 
DIVIDER 


One of the best parts of this Entertainment 
Center is the “wire management” area be- 
hind the stereo compartment. Ithidesall the 
wires that look like spaghetti coming out of 
the back of the electronic components. 

To get to the components, you have to cut 
narrow slots in the plywood back, see Fig. 
14. But first, position the shelves in the 
stereo compartment to fit your components. 

STEREO OPENINGS. Mark the position of 
all the slots from inside the stereo compart- 
ment. I did this by first drilling a small starter 
hole to indicate the corners of each slot. 
Then I removed the plywood back and used 
a sabre saw to complete the slot openings. 

TVOPENING. Ifthe television you'll be plac- 
ing in the cabinet is too deep from a “hump” 
on the back, cut an opening in the TV back 
to accommodate the hump, see Fig. 14. 

Then screw all the backs in place. 


OPENINGS FOR WIRES 


STORAGE DIVIDER & SHELVES 


EDGING STRIPS. Before screwing the 
divider in place, glue an edging strip to the 
front to cover the exposed plies. I cut this a 
little longer than needed, then trimmed it to 
length after it was glued in place. (For more 
onthis procedure, see Shop Notes, page 17.) 

Now the divider can be centered in the 
storage compartment and screwed in place 
from the top and bottom, see Fig. 11. 

SHELVES. Next, cut four plywood stereo 
shelves (R) and two storage shelves (S) to 
fitin their compartments, see Fig. 12. 

Note: All six shelves can be cut from the 
plywood left over after cutting the case top 
and bottom, refer to the Plywood Cutting 
Diagram on page 8. 

Also note that the shelves are installed 
with the grain direction running from side to 
side. (This is the shelf length.) But first rip 
the plywood into three equal-width pieces, in 
my case 1534", (This is the shelf depth.) 

Then cut the shelves for each compart- 


FIRST: 
DRILL HOLES TO 
MARK CORNERS —| 
FROM INSIDE 
COMPARTMENT 


SECOND: 
CUT OPENINGS 
WITH SABRE SAW 


THIRD: 
RE-INSTALL BACKS 


STEREO BACK 
e 


ment to length so they’re Y8" shorter than 
the compartment is wide, see Fig. 12. Now 
gluean edging strip on the front edge ofeach 
shelf, see Fig. 12. 

MARKING TEMPLATE. To locate the posi- 
tion of the holes for the shelf support pins, I 
used a template made from 1⁄8" Masonite, 
see Fig. 13. Shop Note: Make the template to 
fit the taller (stereo) opening. Once the 
holes are drilled on that side, cut the tem- 
plate shorter for the storage compartment. 

To make a template, first cut a piece of 
Masonite to a width of 6", see Fig. 13. Then 
cut the template to length to fit inside the 
stereo opening. Now, drill a series of М" 
holes the full length of the template. 

Note: Position the holes 242" from the 
back edge of the template, see Fig. 13, Then, 
always keep this edge to the rear when 
marking the holes. This positions the pins an 
equal distance from the front and back of 
each shelf when they’re finally installed. 


DRILL HOLES AT 
2" INTERVALS 


INSTALL BACKS 
WITH #6 x 5з" 
Fh WOODSCREWS 


STORAGE 
BACK 
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The most challeng- 
ing part about this 
project is building 
the doors. The doors 
are inset 1⁄4" from 
the front edge of the 
cabinet, with an 
equal (%%') space 
around each door. 

Rather than build the doors to allow for 
the 1⁄4" space, I thinkit’s easier to build them 
to fit tightly inside the cabinet. Then create 
the Yg" space all around by trimming the 
doors after they’re assembled. 

RAILS AND STILES. First I cut two rails (T, 
W, Z) and two stiles (U, X, AA) for each 
door frame. Rip these to a uniform width 
(258!) from 3⁄4"-thick stock, see Fig. 15. 

Then cutall the stiles to finished length so 
they fit the height of each door opening ex- 
actly, see Fig. 15. Next, set the stiles in the 
cabinet and cut the rails to fit between them, 
adding 1⁄2" to allow for 1⁄4"-long tongues on 
the ends of each rail, see Fig. 16. 

GROOVES. All the doors have a panel that 
fits їп а groove centered on the inside edge 
of the frame, see Fig. 16. On the stereo door 
this is a ¥g"'-thick piece of smoked glass. On 
the other doors it’s a piece of 1⁄4" plywood. 

[used the table saw to cut the groove fora 
snug fit with the 1⁄4" plywood. 

Shop Note: The plywood I used for door 
panels had a lower grade back — not too 
attractive when the doors are open. So I 


covered the inside of each door panel with a 
matching (oak) veneer before assembly. If 
you use veneer, cut the grooves to fit the 
plywood plus the thickness of the veneer. 

TONGUES. When the grooves have been 
cut in the frame pieces for all five doors, cut 
Y4"-long tongues on the ends of the rails to 
fit in the grooves on the stiles, see Fig. 16. 

ROUND-OVERS. Before assembling the 
doors, I routed a 1⁄4" round-over оп the in- 
side edge of each rail and stile, see Fig. 16. 
(The outside edges are rounded over after 
the doors are cut to fit the openings.) 

To highlight the joint between the stiles 
and rails, I also rounded over the shoulder 
near the ends of the rails, see Fig. 16. To do 
this, first remove the pilot bearing from the 
round-over bit, see Routing Tip at right. 

PANELS. Now the frames can be dry as- 
sembled (to check that they're square and 
the joints fit well). Then measure for the 
panels (V, BB) that fitinside the frames. To 
do this, add ¥" to the inside dimensions of 
the frames. This allows for two Y4"-deep 
grooves, with а 116" gap all around to make 
assembling the doors easier. 

Finally, the doors can be assembled with 
the plywood panels glued inside the frames. 

CUT ТО FIT. Now У8! сап be trimmed off 
the outside edge of each door to create a 
uniform space. Note: To create УЗ" space 
between the double doors, I trimmed 16" off 
the mating (inside) stiles. The slightly differ- 
ent-width stiles won’t be noticeable. 


11316") 


STORAGE 
DOOR PANEL 


STORAGE 
DOOR RAIL 


NOTE: TO CREATE 18" SPACE AROUND DOORS, 


- 


TRIM EACH DOOR EDGE AFTER ASSEMBLY 


РЫ DOOR RAIL 


ry | 


| STEREO 


| poor 
i STILE 


4234" 


аса 
БЕ 


ROUTING ТІР 


AUXILIARY FENCE 


PILOT BEARING 
HAS BEEN REMOVED 


z 


INSTALL THE GLASS. Before installing the 
glass panel in the stereo door, I first routed 
a rabbet around the back inside edge of the 
frame. To do this, I used a 1⁄4" rabbeting bit 
adjusted to cut just deep enough to remove 
the inside lip of the groove, see Fig. 17. 

linstalled the glass with stops gluedin the 
rabbets behind the glass. The glass stops 
(Y) are pieces of ¥4"-thick hardwood cut toa 
width of 3", see Fig. 17a. 


17 | STEREO DOOR 


SQUARE UP CORNER 
WITH CHISEL 


ROUT 1/4"-WIDE RABBET 
ON BACK EDGE OF DOOR 
FRAME FOR GLASS PANEL 
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Concealed Hinges 


Wes the most difficult part 
of mounting doors їп a cab- 
inet? I think it’s getting the hinges 
positioned correctly. If you’re a 
little off, the door will fit crooked in 
the opening. If you're a long ways 
off, the door may not close at all. 
The beauty of the concealed 
hinges! used on the Entertainment 
Center on page 6 is how easy they 
are to mount and adjust. It’s simply 
amatter of drilling holesand screw- 
ing the hinges in place. There 
aren’t any mortises to chop out. 
ADJUSTABLE. But the best part 
comesafter the doors are mounted. 
The hinges are adjustable — in 
three directions. By turning three screws, 
the door can be shifted /8! out or in, left or 
right, up or down. So if you're a little off at 
first, you can leave the hinges in place and 
make up for it with the adjusting screws. 


SWINGING DOOR 


Aconcealed hinge consists о two parts. The 
actual hinge attaches to the doorwithasmall 
cup оп one end that fits into а 13⁄4"-dia. (or 
35mm) hole in the door stile, see Fig. 1. At 
the other end, an arm extends out and slides 
into a mounting plate attached to the cabi- 
net, see photo at right. 

For the door to hang properly, the only 
trick is to get both parts of the hinge to align 
when the door is placed in the opening. 
There’s an easy way to do this. 

DOOR FRAME LOCATION. Begin with the 
door half of the hinge. First, drill a 13⁄"-dia. 
hole on the door stile, see Fig. 1. Keep the 
centers of the holes the same distance from 
the ends of the door stile (in my case, 2"). 


DRILL 
148"-DIA. HOLE, 
Va" DEEP 


DESIGN. What makes this hardware so 
easy to use is its two-part design. The actual 
hinge has around cup on the bottom that fits 
into a hole drilled in the door. Then a sepa- 
rate mounting plate fits on the cabinet. 


Also, keep the edge of the holes the same 
distance from the edge of the stile (¥s"). 

Then press a hinge cup into the hole and 
use it as a template to mark the location of 
the two mounting screws. After the holes are 
drilled, screw the hinges to the door frame. 

CABINET LOCATION. The mounting plate 
on the other end of the hinge is attached to 
the cabinet with three screws. To drill the 
screw holes, Imadea template that positions 
the holes so the center of the mounting plate 
aligns with the center of the hinge cup, see 
Fig. 2. 

Drill the hole pattern (shown in Fig. 2a), 
and add a cleat on the front edge to position 
the template on the front of the cabinet. 


When the two parts are mounted 
to the door and cabinet, hanging 
the door is simple. All you have to 
do is slide the hinge (on the door) 
onto the plate (in the cabinet). 
Then tighten a screw. 

OTHER FEATURES. Another fea- 
ture I like about these hingesis that 
they fit completely inside the cabi- 
net, so you can’t see the hardware 
from the outside. This works espe- 
cially well on cabinets with no face 
frames, or modern kitchen cabinets. 

Both types of hinges I used have 
aself-closing feature. You just pivot 
the door about halfway then let go 
— the door will close itself the rest 
of the way. 

SOURCES. The hinges shown here are 
available from a number of sources, see 
page 31. Detailed instructions for mounting 
the hardware are usually included. 


This concealed hinge has two parts. The 
“cupped” part fits ina holein the door. Then 
amounting plate is screwed to the cabinet. 
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The hardware for a hinged sliding door is 
installed in almost the same way as the 
swinging door hinge explained on the op- 
posite page. But, to allow itto slide inside the 
cabinet, the mounting plate is attached to a 
sliding roller mechanism. The roller unit 
(which acts much likea typical drawer slide) 
is then attached inside the cabinet. 

The door is installed with two sliding 
rollermechanisms, oneat the top ofthe door 
and one parallel to it at the bottom. Also, to 
keep the door sliding smoothly into the cab- 
inet, the upper and lower slides are con- 
nected by a wood follower strip, see Fig. 4. 

FEATURES. Sliding hinges are used when 
you want to get an open door out of the way. 
In the Entertainment Center, the doors are 
attached so they slide in beside a TV. But a 
door mounted with this hardware can also 
be attached so the door flips up and slides 
over the TV. Either way, the hardware is in- 
stalled the same. 

INSTALL HINGE СОР. To mount the hard- 
ware, begin the same as for the swinging 
door, see Fig. 3. Locate the holes for each 
cup an equal distance from the end of the 
stile, and an equal distance from the outside 
edge. This distance determines the gap be- 


HINGED SLIDING DOOR 


tween the door frame and the cabinet. 

ATTACH SLIDES. After the hinge cups are 
installed, temporarily push the mounting 
plates (with roller slides attached) onto the 
arms that extend from the hinge, see Fig. 4. 
Now cut a follower strip to tie the upper and 
lower slides together, and screw it to the 
mounting plates with woodscrews. 

INSTALL SLIDES. Now the roller slides can 
be mounted inside the cabinet. But first re- 
move the slide assembly from the door, 

To keep the roller slides aligned with the 
hinge cups on the door, they must be posi- 
tioned properly in the cabinet. To make this 
easier, I use a spacer strip to temporarily 
hold the slides in place while screwing them 
to the cabinet, see Fig. 5. 

GUIDE ROLLER. To keep the door sliding 
smoothly into the cabinet, a guide roller is 
screwed to the front edge of the cabinet 
shelf, see Fig. 6. As the door is opened, it 
pivots around this roller. Then, as the door 
slides inside, the roller keeps the door from 
slapping against the TV. 

Now the hinges can be reattached to the 
mounting plates, see Fig. 7. When the hard- 
ware is together, final adjustments can be 
made to position the door in the opening. 


INSTALL HINGE 
SQUARE TO 
EDGE OF DOOR 


FIRST: 
ATTACH MOUNTING. 
PLATE WITH SLIDE 
TO HINGE ARM 


SLIDES ARE SET 
BACK 1" FROM 
CABINET EDGE 
TO ALLOW FOR 
DOOR THICKNESS 
PLUS 1⁄4" 


The sliding hinge has the same basic parts 
as the swinging hinge. In addition, it has a 
guide roller and sliding mechanism. 


DOORSTOP. The first adjustment I make is 
to limit the distance the door can travel into 
the cabinet. A small block glued to the cabi- 
net shelf will stop the door from sliding 
completely into the opening, see Fig. 5. This 
prevents the door pulls from banging into 
the front edge of the cabinet. 

Finally, adjust the door for an equal gap all 
around. These adjustments are made by 
turning the screws in the two hinge parts. 


CUT FOLLOWER 
STRIP 11/2" SHORTER 
THAN DISTANCE 
BETWEEN HINGES 


2 
2 SECOND: 
SCREW FOLLOWER 
STRIP TO MOUNTING 


SLIDE HINGES 

INTO MOUNTING 
PLATES AND ADJUST 
DOOR TO FIT 
OPENING 


ADJUSTMENT 
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Shop Notes 


SQUARING UP A CABINET 


E The challenge to fitting inset 
doors (such as on the Entertain- 
ment Center on page 6) is to cre- 
ate a uniform gap between the 
door and the opening. Ifthe door 
or cabinet is even a little out of 
square, any gap between the 
door and the cabinet won't be 
consistent all around. 

FLATSURFACE. A good place to 
start squaring up the cabinet is 
to find a flat surface for as- 
sembly. The Entertainment 
Center is so big it probably has 
to be assembled on the floor. 

Shop Tip: Since the floor ofmy 
shop isn’t perfectly flat, I use an 
old solid core door as an as- 
sembly platform. 

DRY ASSEMBLY. First dry as- 
semble the case to check that 
the cabinet is square and the 
joints fittogether well. The prob- 
lem is to keep the door opening 


square — especially at the front 
where the doors will fit. To do 
this I use a pair of 3⁄4"-thick 
sticks that force the opening 
square and keep it that way 
during assembly, see Fig. 1. 

DIAGONALSTICKS. The trick is 
to cut sticks the ewact same 
length so they wedge in place 
when the opening is square. 

Start with one stick that’s a 
little longer than the diagonal 
length of the opening. Then fit 
one end of the stick into one 
corner, and draw a mark show- 
ing where to cut the stick to fit 
into the opposite corner. 

Now set the stick across the 
other diagonal and markitagain. 
Cut the stick to the longest 
marked length, then cut a sec- 
ond stick the same length. 

Once the sticks are cut to 
length, try to wedge them in 


CABINET SQUARE 
DURING GLUE-UP, 


place across the opening, see 
Fig. 1. If the opening is out of 
square, both sticks won't fit. 

In this situation, rack the cab- 
inet into square, then trim an 


equal amount offeach stick until 
they both fit the opening. 

Once both sticks fit perfectly, 
use them to keep the cabinet 
square during glue up. 


ROUTING RECESSES FOR SHELF PINS 


E I used shelf pins to mount the 
shelves in the Entertainment 
Center (see page 6). It’s easy to 
slide the shelves in on top of the 
pins, butit can bea problem get- 
ting the front edges of all the 
shelves aligned, and keeping 
them that way. 

To “lock” the shelves in place, 
I routed a shallow recess on the 
bottom of each shelf to fit over 
the pins, see photo at right. 

TEMPLATE. The ideais to use a 


template so that the recesses 
align with the holes for the pins 
in the sides of the cabinet. 

The template in this case was 
a piece of 1⁄4" Masonite. I held 
the template in the cabinet, 
making sure the back edge was 
butted against the back cleat. 
Then I transferred the location 
of the holes in the cabinet to the 
template, see Fig. 1. 

Now, cut a notch in the tem- 
plate centered on each ofthe two 


GUIDE 
BUSHING 
WIDTH 


pencil marks, see Fig. 1а. I cut 
the notches 58! wide to accept a 
54" guide bushing for the router. 

ROUTING NOTCHES. Now the 
recesses can be routed in the 
shelves. First, clamp the tem- 
plate onto the shelf, with the 
back edges flush, see Fig. 2. 

Mount a %" guide bushing in 
the router base anda 14" straight 
bit in the router. Then rout a 
recess 4" deep for the shelf 
pins, see Fig. 2a. 


CLAMP TEMPLATE 
FLUSH WITH BACK 
AND SIDE OF SHELF 
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Ш Normally, setting ир a router 
table for cutting a spline mortise 
is a straightforward process. 
The depth of the mortise is de- 
termined by the height of the bit, 
and its length is controlled by 
two stop blocks on the fence. 

But, routing mortises on the 
ends of mitered pieces (as 
needed for the Stationery Box, 
page 18) can present problems. 
First, you have to support the 
piece at the same angle as the 
miter. Then you have to contend 
with the large hole (for the bit) in 
the router table because the 
point on the miter can easily 
catch in the hole. 

HOLDING JIG. I built a jig to 
help with this cut. The jig con- 
sists of a 45° support bracket 


JIG FOR MORTISING MITERS 


glued to a thin base, see Fig. 1. 
Cutthe bracketfromapiece of 
scrap that’s thick enough to sup- 
port the workpiece. Because a 
rabbetis cut on the long edge of 
the bracket, the bracket must be 
thicker than the workpiece, see 
Fig.1. (Since the workpieces for 
the Stationery Box аге 1" thick, 
I used 34"-thick scrap for the 
bracket. This allowed for a 1/2! 
wide rabbet and a 1⁄4"-wide lip to 
support the workpiece.) 
SETTING UP. To set up the 
router table for the jig, first 
mounta 1⁄4" straight bit for a 38'- 
deep cut, see Fig. 2. (Be sure to 
include the thickness of the jig’s 
base when setting the depth.) 
Next, adjust the router table 
fence so the mortise is centered 


CENTER BIT 
ОМ TEST 


TRIMMING OFF EDGING STRIPS 


ША good way to hide the ex- 
posed edge ofa piece of plywood 
is to glue on an edging strip 
made of hardwood. (That’s what 
Idid on the shelves for the Enter- 
tainment Center, page 6.) But 
sometimes, when you begin to 
apply clamping pressure to the 
strip, it slips around on the edge 
of the plywood. 

Rather than trying to cut the 
edging strip to the exact length 
and fight this slippage, I cut the 
strip a little long and glue it on 
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the shelf. After it’s glued on, I 
trim the ends of the strip flush 
with the ends of the shelf. 

However, the ends of the strip 
are in the way ifyou try to trim it 
on the table saw, see Fig. 1. So I 
use a spacer to provide a surface 
to run the shelf against. 

Once the first end of the edg- 
ing strip is trimmed off, flip the 
shelf over. Then, without 
moving the fence or the spacer, 
trim off the opposite end in the 
same manner. 


on the thickness of 
the workpiece. 

Shop Tip: An easy 
way to do this is to 
rout a groove ina 
test piece the same 
thickness as your 
workpiece. After 
making one pass, turn the piece 
end for end and make another 
pass. If the second cut isn’t 
centered, adjust the fence and 
try again with a fresh piece. 

STOP BLOCKS. To establish 
where the ends of the mortise 
should startand stop, clamp stop 
blocks to the fence, see Fig. 3. 

To check the placement of the 
stop blocks, I use a test piece 
that’s mitered on one end. 
Clamp the test piece securely to 


WORKPIECE IS 
CLAMPED TO JIG 


the jig. Then, place the jig 
against the right stop block and 
pivot it down to plunge the 
workpiece onto the router bit, 
see Fig. 4. To rout the mortise, 
push the jig toward the left stop 
block, then back toward the 
right stop block. 

ROUTING. Once you're sat 
isfied with the setup, follow the 
same procedure used on the test 
pieces to rout the mortises in the 
ends of your workpieces. 
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МЕСЕ К ЗЛЕ ИЕ 


ІР IN (бу |) ЛЕ (Су ТГ 


Stationery Box 


The hand-cut dovetails catch the eye. But the unseen joinery — 


the splined-miter joints and the double tongue and groove joints — 


make this Stationery Box interesting and unique. 


| his Stationery Box is joined using two classic 

woodworking joints — miters and hand-cut 
dovetails. But there’s more. The miters on the lid are 
strengthened with hidden splines. And the frame holds 
araised panel in place with a unique double tongue and 
groove joint. 

PANEL. Along with the joinery, the panel in the lid 
offers some interesting design possibilites. Since the 
panelis exposed on both sides, its grain can enhance the 
look of the inside of the box, as well as the outside. To 
take advantage of this for the box shown here (and on 
page 32), I edge-glued two pieces of cherry with highly- 
figured grain. But the panel would also look good with 
an inlay, or perhaps with some carving. 


HOW IT GOES TOGETHER. The Stationery Box has 
three parts: the base, the box sides, and the lid. Each part 
is made separately, then attached to the others. 

The lid and the base are a lot like mitered picture 
frames, with wood panels in place of the picture. The box 
sides are joined with hand-cut dovetails, and then glued 
to the base. (For more on hand-cutting dovetails, see the 
article on page 24.) 

Finally, the lid is attached to the box with small brass 
hinges and a neat little lid support that’s mortised into 
the box side. 

WOOD AND FINISH. І used cherry and walnut to make 
the Stationery Box, and finished it with General Fin- 
ishes’ two-step oil and urethane finish. 
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EXPLODED VIEW 


FR./BK. 


OVERALL DIMENSIONS: 
11"W x 336"H х 13"L 


BASE 


I started work on the Stationery Box by 
building the base. The base consists of a 1⁄4" 
plywood panelina mitered frame. To be sure 
the panel fit snugly in the frame, I made the 
frame first, and then cut the panel to fit. 
CUTPIECES. To make it easier to work with 
the pieces, I began by rough-cutting the 
front, back (A) and sides (В) to 1/4! wide 
and a little longer than needed, see Fig. 1. 
CUTTING THE GROOVE. Next, cut a groove 
along the inside edge of each piece to accept 
the 1⁄4" panel. But you don’t cuta 4" groove. 
Instead, cut it the thickness ofthe saw blade, 
see Fig. 2. This way it fits a tongue cut on the 
edge of the panel, and holds the panel flush 
with the top of the frame, refer to Fig. 8b. 
Locating the groove on the frame pieces 
is tricky, because 1⁄4" hardwood plywood is 
rarely 4" thick — it’s usually less. So I used 
the plywood itself to help position the rip 
fence to cut the groove, see Fig. 2. 
CHAMFER THE EDGE. Next, rout a Ye" 
chamfer on the top outside edge ofthe frame 
pieces using the router table, see Fig. 3. 
Finally, miter the frame pieces to finished 
length, see Fig. 1. 


MATERIALS LIST 


BASE 

A Base Fr./Bk. (2) 
B Base Sides (2) 
C Base Panel 


BOX 
D Box Front/Back (2) 
Е Box Sides (2) 


LID 

F Frame Fr./Bk. (2) 
G Frame Sides (2) 
H Lid Panel 


%х34-13 
Іх34-11 
Va ply - 104x1214 


ух 178-1272 
ух 178-100 


Тох 14- 123/4 
Vax 1⁄4- 10% 
Va x 834 - 1034 


CUTTING DIAGRAM 


Va" x 3" x 25" (.5 SQ. FT.) 


12" x 5" x 24" (.8 SQ. FT.) 


H 


=) 


BASE SIDES © 
(TWO NEEDED) 
ap 


BASE FR./BK.@ 
(TWO NEEDED) 
13" 


THICKNESS OF 
Va" PLYWOOD 
BASE PANEL 


NOTE: ROUGH CUT PIECES FIRST, 
THEN MITERTO FINISHED LENGTH 


GROOVE IS SAME WIDTH 
AS THICKNESS OF BLADE 


[ J | кош и"снамнв Г 
Й ОМ TOP OUTSIDE | [ROUTER 
@ EDGE OF BASE |, ; TABLE 
be FRAME PIECES FENCE 
i | 
! ANZ = 
Й ШЕТ 
ap 2. 
K- 2 ПЕ 
= N 
= 6 
ie 5 
CHAMFER Е 
BIT 


a. THICKNESS OF 
Ya" PLYWOOD 


BASE PANEL | 
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BASE continuep 


With the pieces mitered to finished length, 
the next step is to create the look of feet on 
the corners of the assembled box, refer to 
Fig. 8. To do this, I cut out an area on the 
bottom edge of the base pieces. 

“CUT-OUTS.” To make the “cut-outs,” first 
drilla hole ateach end ofthe cut-outlocation. 
I wanted to be sure that the holes were posi- 
tioned uniformly on all the pieces, so I set up 
a fence and stop block on my drill press, see 
Fig. 4. To do this, mount a 34" bit in the 
chuck. Then position the fence 3⁄4" from the 
centerpoint of the bit. Next, clamp a stop 
block to the fence 24" from the center of the 
bit, see Fig. 4a. 

Now, with the top edge of the workpiece 
against the fence, bore a hole at one end of 
the cut-out. Then flip the piece end for end, 
and onto the opposite face. And, with the top 
edge of the workpiece against the fence, 
bore the other hole. 

Shop Note: To prevent chipout when 
boring, use a backing board under the work- 
piece, see Fig. 4a. 

After boring the holes, rip the pieces to 
final width 8⁄4") on the table saw, see Fig. 5. 
Then, to complete the cut-out, draw a line 
connecting the tops of the holes, and cut 
along that line with a band saw or sabre saw 
to remove the waste, see Fig. 6. 


BASE PANEL 


With the base pieces finished, the next step 
is to cut a plywood panel to fit inside the 
mitered pieces. 

CUT TO SIZE. The trick is to determine the 
exact size of the panel. To do this, measure 
the length of the grooves in the base pieces, 
see Fig. 7. Where do you measure to? Since 
the ends of the pieces are mitered, the bot- 
tom of the groove is longer (by about 1⁄4") 


MEASURE FROM 
END OF GROOVE 


i 


TO FIND DIMENSIONS OF BASE PANEL, 
MEASURE INSIDE EDGE OF GROOVE 


KEEP TOP EDGE 
ОҒ PIECE 

AGAINST FENCE 

WHEN DRILLING 


“USE PUSH BLOCK 
WHEN RIPPING 
BASE FRAME PIECES 


NOTE: 
БЕТ BLADE 3⁄4" 
FROM FENCE 


than the groove is on the inside face of the 
base pieces, see Fig. 7a. 

So cut the panel to this longer length. 
Mine is 1044" wide and 12¥4" long. 

RABBET. With the panel cut to finished 
size, you can rabbet the top edge to create a 
tongue that fits into the groove in the base 
pieces, see Fig. 8b. 

Shop Tip: I used a scrap piece of the same 


SHALLOW CUT-OUT 
CREATES FEET 


Та" | 
TONGUE À 


DRAW A LINE 
ACROSS THE TOPS 


OF THE TWO 
HALF-CIRCLES 


SECOND; 
CUT OFF шыт, 22 
ALONG LINE 


plywood when setting up the router table. 
Sneak up on the depth until the tongue just 
fits the groove, see Fig. 8a. 

GLUE-UP. After the panel is rabbeted, 
you're ready to assemble and glue-up the 
base. Dry fit the pieces first to be sure of a 
snug fit all around. Then apply glue in the 
grooves and to the mitered surfaces and as- 
semble the pieces. 
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Once the base was finished, I began work on 
the box sides. The sides are made of Y2"'- 
thick stock joined with dovetail joints. 

Shop Note: If you had to do some “fitting” 
to getthe miters on the base pieces tight, the 
length of the pieces may be shorter than the 
dimensionsin the drawing. So, to be sure the 
corners of the assembled sides line up with 
the mitered corners on the base, use your 
assembled base to determine the length of 
the box sides. 

To do this, measure the length and width 
of your assembled base. Then subtract 1⁄2" 
from these dimensions to get the length of 
the box sides and the front and back pieces. 

Now, cut the front, back pieces (D) and 
two side pieces (E) to final size, see Fig. 9. 

LAYOUT. After cutting the sides to length, 
check that the stock is square and thatit’s all 
exactly the same thickness. Then the 
dovetails can be laid out on the ends of all 
four pieces. (For more on laying out and cut- 
ting dovetails, see the article on page 24.) 

Start by marking the thickness of each 
piece (the baseline) near the ends of all the 
pieces. Next, lay out and cut the pins on the 
ends of the front and back pieces (D), see 
Fig. 9a. After cutting the pins, you’re ready 
to lay out the tails on the ends of the sides 
(E). To get a tight-fitting joint, I use the 
finished pins asa template to lay outthe tails, 
rather than the dimensions in the drawing. 

HINGE MORTISE. After the work of hand- 
cutting the dovetails, you'll probably want to 


get right to assembly. But there are three 
cuts that are easier to make before the box 
is assembled: two hinge mortises on the top 
of the back piece, and a finger relief on the 
outside of the front piece, refer to Fig. 12. 

Tocutthe mortises for the hinges, first lay 
out the position and depth ofthe mortises on 
the top edge of the back piece, see Fig. 10. 
The depth of the mortise should equal the 
thickness of the knuckle on the hinge. 

Then nibble out the waste with repeated 
passes over the table saw blade. Or, cut the 
sides of the mortises with a hand saw and 
remove the waste with a chisel. Note: Use a 
hinge to check the width and depth of the 
mortises as you work, see Fig. 10. 

FINGER RELIEF. To rout the finger relief in 
the top outside edge of the front piece, I used 
а 34" cove bit mounted in the router table, 
see Fig. 11a. I laid out the size of the cove on 
the workpiece, and then used those lines to 
help position stop blocks on the router table 
fence, see Fig. 11. 

With the top of the piece down on the 
table, plunge the outside face against the 
router bit and fence, see Fig. 11а. Then, to 
establish the cove, move the workpiece back 
and forth over the bit and between the stop 
blocks on each end. 

GLUING-UP. There are two gluing steps at 
this point: the first is gluing the box sides 
together; the second is gluing the as- 
sembled box sides to the base. 

To start, apply a small amount of glue to 


та" THICK 


NOTE: ALL PIECES ARE 


к л а и 
x 


1212". 


BOX FR./BK. 
(Two МЕЕ ) 


R ROUT FINGER RELIEF 
(ON FRONT ONLY) 


” TOP EDGE 
OF WORKPIECE 


the inside faces of the dovetail joints. Then 
assemble the box, making sure the joints are 
tight. (See the box above for a tip on clamp- 
ing dovetails.) Finally, check for square by 
placing a try square into the corners. 

GLUE BOX TO BASE. When the glue in the 
dovetails has dried, you can glue the box to 
the base. To do this, apply glue to the bottom 
edges of the box. Then center the box sides 
on the base and press the sides down firmly. 
Clamp the sides to the base to close any gaps 
along the glue line, see Fig. 12. 


GLUE AND 
CLAMP BOX o 
FRAME TO BASE 


N М 
MARK уа | 
шта А, 
ОМ ВОХ АМО 
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LID 


After the sides and the base are glued-up, 
you can start work on the lid. The lid is a 
frame and panel assembly like the base. But 
there’s an important difference. The lid 
panel is solid stock (not plywood), and re- 
quires some special design considerations. 
(See explanation on the opposite page.) 

FRAME. Begin work on the lid by cutting 
the frame front, back (F) and sides (G) to 
finished width and thickness. Then miter 
the pieces to length, see Fig. 13. 

Next, to form an edge profile, first round 
over the top outside edge using a3" round- 
over bit, see Fig. 14. Then, routa У8! chamfer 
on the outside bottom edges, see Fig. 15. 

SPLINED MITERS. To strengthen the 
mitered corners ofthe frame, added splines 
to each of the joints, see Fig. 13a. Since the 
frame pieces are small, I built a jig to cut 
mortises for the splines on the router table. 
For more on this jig, see page 17. 

PANEL. Now work can begin on the panel 
(Н). Start by gluing-up an oversized blank of 
Y2'-thick stock (roughly 10" х 12"). I used 
cherry with a highly-figured grain pattern. 

To determine the finished dimensions for 
the panel, measure the opening in the dry- 
assembled frame, see Fig. 16. Then add 1⁄2" 
to the length and the width (to fit a groove in 
the frame). Now cut the panel to size. 

Next, rout a У8! chamfer around the top 
edge of the panel, refer to Fig. 16a. 

DOUBLE GROOVE JOINT. I used a double 
groove joint to hold the panel in the frame. 
This joint allows itto expand and shrink with 
changes in humidity, see Fig. 16a. For more 
on this joint, see the opposite page. 

FINISHING-UP. Once all the pieces are cut 
and shaped, you can glue-up the lid. Finally, 
install the hinges, see Fig. 16a. Position the 
hinges on the lid so the lid overlaps the box 
sides evenly (about Y8" all around). 


(1. CENTER 1/4" DEEP 


MORTISE ON 


FRAME WIDTH 


1034" Ш 


LID FRAME 
FR./BK. LID FRAME 
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1234" 


OVER 
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CUT Ve" CHAMFER 
ON BOTTOM 
OUTSIDE EDGES 


SECOND: 
TO FIND SIZE OF PANEL, 
ADD 12" TO LENGTH 
AND WIDTH OF OPENING 


THICKNESS OF 


SAW BLADE 
MEASURE OPENING 


OPTIONAL LID SUPPORT 


РД 


edge of one side of 
the box, see draw- 
ings atright. Icutthe 
mortise by drilling a 
series of holes on 
the drill press. And 
then cleaned-up and 
straightened the 
edges of the mortise 
with a chisel. 


MORTISE SUPPORT 
¥ - BODY INTO BOX SIDE 


Ya"-DIA, HOLE 
IN LID 


The hanger is 


Even though the Stationery Box 
doesn’t require a lid support, I 
used a neat little brass support to 
hold the lid open, see photo. 
The support fits іп a Y4"-wide 
by 27'-long mortise on the top 


hinged on the end of a Y4"- 


diameter pin that fits into a hole qian 
in the lid. (Complete measure- BODY WHEN 


ments for mounting are in- 
cluded with the lid support, see 
page 31.) 


BOX IS CLOSED 
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DOUBLE GROOVE 


FRAME & PANEL JOINT 


Because the edges ofthe panel are exposed, 
I used a solid wood panel in the lid of the 
Stationery Box. This meant the panel had to 
be joined to the lid frame in a way that would 
allow the panel to expand and contractinside 
the frame with changes in humidity. 

The joint I used is an interlocking double 


TONGUE 


groove joint. It’s made by cutting grooves in 
both the frame and the panel. The grooves 
are positioned to leave tongues that fitin the 
opposing grooves, see photo at right. 

By cutting this joint near the top of the 
frame, the panel will stand proud of the 
frame when the parts are assembled. 


CUT TEST PIECE IN HALF, 
THEN FLIP ONE OVER 
AND CHECK THE FIT 


1 To make а double groove joint, start with the frame pieces. 

Inthis example, the thickness of the tongue and the width of 
the groove are the same thickness as the saw blade (Ys"). So set the 
rip fence one blade’s width (Ys") from the inside of the blade. 


Now cut a groove in a test piece. Then cut the test piece in 
half, turn over one of the pieces, and try the joint. If the 
tongues are too thick to fit in the grooves, move the fence closer to 
the blade. If the fitis too loose, move the fence away from the blade. 


TOP FACE 
AGAINST 


EXPANSION 


The next step is to set the depth of the blade and then cut the 

groove in the frame pieces. The tongue should fit in the 
groove with room to expand. In this example, the blade is set to cut 
5/16" deep. Note: The top face of the frame is against the fence. 


Now, cut the groove in the edges of the panel using the same 

set-up as you did with the frame pieces. Only this time, place 
the bottom face of the panel against the fence. This way, the panel 
will stand proud of the frame when assembled. 


A solid wood panel will expand and contract across the 
grain with changes in humidity. So a panel should be sized 
slightly smaller than the distance between the grooves in the 
frame. Here, the panel can expand /%" (1⁄16" on each side). 


TO ALLOW 
PANEL TO MOVE, 
SPOT GLUE ONLY 
| CENTER OF PANEL ENDS 


6 With the grooves cut in all the pieces, the frame and panel 
can be assembled. To do this, apply glue to the mitered ends 
of the frame, but not in the grooves. To keep the panel in place, put 
acouple of dots of glue only near the center of each end ofthe panel. 
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Hand-Cut Dovetails 


Drei exhibit two 
qualities not often found 
together, strength and beauty. 
That’s probably why they are 
among the most admired joints 
in woodworking. 

The shape of the joint is а clas- 
sic example of form following 
function. They weren't originally 
intended to be pretty. The shape 
is born of function, namely to 
hold the pieces together. 

Dovetails date back quite a 
ways. There are examples of 
dovetails on the wooden coffins 
of Egyptian pharohs, several 
thousand years B.C. Since the 
glue in those days was not very 
strong, dovetails provided the 
mechanical stength to hold the sides of the 
coffins together. 

It'sonly recently that dovetails were incor- 
porated into the design of a project for deco- 
ration (and to show off craftsmanship). 

With modern glues, a dovetail is a strong 
glue joint because there’s a lot of surface to 
glue. A typical dovetail joint has more than 
double the surface of the same size butt or 
miter joint. 

MECHANICAL STRENGTH. But the real 
value of a dovetail joint is its mechanical 
strength. It stays together because the sides 
of the pins and tails are cut at opposing an- 
gles, see Fig. 1. These angled sides act like 
wedges — opposing wedges — that inter- 
lock. In practice, this means that the joint is 
strong because it can only be opened one 
direction — the opposite of the way it was 
put together. 

Ifthere were no “wedges,” the joint would 
rely on glue alone for strength. What you'd 


DOVETAIL JOINT PULLS APART 
IN ONLY ONE DIRECTION 


have is a box joint that could slip apart easily 
if the glue failed, see Fig. 2. 

PINS AND TAILS. The interlocking nature 
of a dovetail joint is created by cutting tails 
on one piece and pins on the other, refer to 
Fig. 1. But which are the pins and which are 
the tails? The best way to answer that is to 
look at a dovetail joint that’s separated, see 
the drawing below. When viewed from the 


BOX JOINTS PULL APART IN EITHER DIRECTION 


The angled sides of the pins and tails inter- 
lock to create a very strong joint that can 
only be disassembled in one direction. 


Unlike a dovetail joint, bow joints have 
little mechanical strength. So box joints 
rely on glue for much of their strength. 


face of each board, the tails look 
like doves’ tails. And the pins 
look like wedge-shaped fingers. 

STRESS. The combination of 
these two produce a joint that 
can only be opened in one direc- 
tion, see Fig. 1. This makes it 
ideal for applications that take a 
lot of abuse (like the front of a 
drawer), or have to supporta lot 
of weight (like the bottom of a 
cabinet), see Fig. 3. 

So how do you determine 
where to put the pins and the 
tails? There’s an easy rule. Find 
the sides that will be under 
stress when the box is in use, 
and cut the pins on those sides. 

For example, the pins are cut 
on the front ofa drawer because, in opening 
the drawer, уоште constantly tugging on the 
front piece, see Fig. 3. The joint can’t be 
pulled apartin that direction, even ifthe glue 
were to fail. 

Another example would beahanging cab- 
inet with the weight of the contents resting 
on the bottom of the cabinet, see Fig. 3. If 
pins are cut on the bottom, the tails will 
wedge in place against the pins and hold the 
bottom on tight. 


JUST FOR LOOKS 


Aside from the practical consideration of 
mechanical strength, there’s one other sit- 
uation in which dovetails are used — for dec- 
oration. For example, I used dovetails on the 
Stationery Box on page 18. In this case, the 
sides won't be stressed in normal use. So 
where you put the pins and tails depends on 
how you want the box to look — with the 
joints serving mostly as decoration. 


№ j 
ARROWS SHOW DIRECTION OF STRESS ON JOINT 


Pins are always placed where the stress is 
greatest, suchasonadrawer frontoronthe 
bottom end ofa hanging cabinet. 
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GETTING STARTED 


Laying out and cutting dovetails by hand 
doesn’t require any special or unusual tools. 
To lay out the dovetails, you need only a 
sharp pencil, a ruler, a square, and a bevel 
gauge. (Or, you can makeasimple gauge out 
of scrap, see page 28.) 

To cut dovetails, you need only a small 
backsaw or dovetail saw. I like to use a Ja- 
panese backsaw, called a dozuki. The set on 
the teeth is very narrow which makes 
starting a cut in end grain easy. But any saw 
with narrow set teeth will do. 

I also use a coping saw and a sharp chisel 
to clean out the waste between the pins and 
the tails. (Thisis all shown in the step-by-step 
article on the next couple of pages.) 


STOCK PREPARATION 


The first step in preparing to cut dovetails is 
to cut the sides of the box to finished length. 
What we’re showing here are through 
dovetails, which means the pins and tails go 
all the way through the adjoining pieces. 

Inthis case, all the pieces are cut to the full 
length or width of the finished project. Don’t 
subtract the thickness ofthe adjoining piece, 
as you would with a butt joint, for example. 

SQUARE-UP STOCK. When making 
dovetails it’s important to square-up the 
stock. This sounds pretty obvious, but if the 
ends aren't exactly square to the edges and 
sides, you will have a lot of trouble trying to 
get the joints to fit. 

Another thing to check foris the thickness 
of the stock. Each piece should be con- 
sistently thick from end to end, and from 
edge to edge. This may seem obvious, too. 
But slight differences in thickness will drive 
you crazy when it comes time to fit the joints. 

ORIENTATION. І start by arranging all the 
pieces on the benchas they will appear in the 
final project. Set up the pieces on edge with 
the adjoining corners together, see Fig. 4. 

Then mark the top edge and the outside 
face of each piece. Finally, label each corner 
with a letter. 


CENTER OF 
FULL PIN 


LAYOUT 


Now you're ready to 
start laying out the 
pins and tails. 

PIN/TAIL RATIO. I 
think dovetail joints 
look best if the tails 
are larger than the 
pins. So as a general 
rule, Iusea ratio ofat 
least 1:4. 

For example, if 
thenarrowestpartof | 
the pin (as viewed 
from the outside 
face) is 1⁄4", then the 
tail should be 1" 
wide at its widest 
point, see Fig. 5. (This is for evenly-spaced 
dovetails. More on unevenly-spaced 
dovetails later.) 

HALF-PINS. Dovetail joints are laid out with 
a half- pin on the top and bottom (or ends) of 
the joint, and one or more full pins and tails 
in between. 

I begin with the half-pins on the ends. 
Don’t be misled by their name. They’re 
called half-pins because they’re angled on 
only one side, not because they’re half the 
width of the full pins. Make them the same 
width as the full pins. This is for appearance 
to some extent, but also to avoid splitting 
when the joint is assembled. 

FULLPINS. Next, Пау outthe lines that will 
indicate the centers of the full pins, see Fig. 
6. Keep in mind the 1:4 ratio. Itrarely comes 
out even, so І do alittle adjusting (usually to 
the width of the tails) until it works out and 
looks nice. 

The centerlines only indicate the position 
ofthe pins. Next, draw lines on both sides of 
the centerline to indicate the full width of the 
pins, see Fig. 7. There is one practical con- 
sideration here. The width ofthe pins should 


MARK 
OUTSIDE 
FACE OF 

EACH PIECE 


not be narrower than your narrowest chisel. 


It’s пісе to make the pins very narrow (espe- 
cially if you want to show off a little). But 
when you cut the tails, they are separated by 
exactly the width of the pins. (This is the 
waste area between the tails.) Ifthat width is 
smaller than your chisel, it’s very difficult to 
chop it out. I usually make the pins 4" wide, 
or justa smidgen wider. 

VARIATIONS. In most cases, dovetails are 
laid out uniformly, all the tails are one size, 
all the pins are another, see Fig. 5. But one 
of the advantages of hand-cutting dovetails 
is that you can vary the width to create de- 
signs that won't look like they were in- 
crementally cut with a machine. 

One of my favorite variations is to lay out 
the tails in the center wider than the tails 
near the edges, see Fig. 8. It’s strong, but 
doesn’t look machine cut. 

LAY OUT. One last tip for laying out the 
joints — use a very sharp pencil. The differ- 
ence between a joint that fits well and one 
that needs a lot of putty as filler is less than 
the width of a pencil line. Try to draw crisp 
lines that you can see easily as you cut. 

For more on how to lay out the joints, see 
the step-by-step articles on the next pages. 


CENTER OF 
HALF-PIN 


Woodsmith 


25 


ЭДИ ERB 


Y- SIMBA 


Pins 


E The first step in making a dovetail joint is 
to lay out and cut the pins. If you’re working 
ona drawer, the pinsare on the drawer front. 
On the Stationery Box, I laid out the pins on 
the front and back sides (see page 21). 

The layout and cutting procedure is basi- 
cally a three-part process. First, the pins are 
laid out on the stock (Steps 1 through 4). 
This process involves laying out the spacing 
of the pins on the “out” side face of the work- 


piece (Step 2). Then marking the angle on 
the end (Step 3). And finally, marking down 
the “in” side face (Step 4). 

After laying out, the second step in the 
process is cutting straight down the sides of 
the pins with a backsaw (Step 5). 

And third, the waste areas are removed. 
Mostofthe waste is cut out with a coping saw 
(Step 6). Then the restis cleaned outstraight 
and flat with a chisel (Steps 7, 8, and 9). 


First, mark the thickness of the ad- 

joining pieces by scribing a baseline 
near the ends of all the pieces. (See the al- 
ternate tip on page 28). 


4 Complete laying out the pins by con- 

tinuing the lines down the inside face 
of the workpiece. Then mark an “X” on the 
waste areas between the pins. 


FENCE WITH 


BASELINE 


Newt, lay out the width of the pins on 

the outside face of the workpiece. De- 
termine the spacing with a ruler. Then 
draw the lines square with a try square. 


Now continue the lines across the 

end grain with an angled line. You 
can draw these with a bevel gauge set at 8:1 
(83°), or a shop-made gauge, see page 28. 


The next step is to cut down the sides 
of the pins. Cut down to the baseline 
(but not through it) with a backsaw. Al- 
ways cut onthe waste side of the pencil line. 


After cutting the sides of the pins, re- 

move the waste areas. Slide a coping 
saw inthe kerfand saw out the waste, leav- 
ing about Уз" above the baseline. 


7 Now, remove the rest of the waste 
with a chisel. To do this, I clamp a 
guide fence along the baseline to help cut a 
sharp line. Remember to save the line. 


8 With the back of the chisel against the 
guide fence, cut straight down —half 
way. Then turn the workpiece over and re- 
move waste from the other side. 


9 line, if necessary. Finally, check the 
end grain between the pins to be sure the 
shoulder is flat and square. 
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Tails 


Ш То get really tight-fitting dovetails, I use 
the finished pins as a template to lay out the 
position of the tails. The method shown in 
Steps 1 and 2 below is a little unorthodox. 
Typically, the workpieces are held at right 
angles so the ends of the pins are resting on 
the inside face of the workpiece to mark 
their position and shape. 

The method I use lays out the tails on the 
outside face. This way you can carefully cut 


to the line on the “good” (outside) face that 
will show on the final project. Your lines are 
always there for reference as you cut. And 
they aren't pared offin the fitting process. 

A FINAL ТЇР. When final fitting the joint 
together, never trim anything off the 
finished pins — do all your trimming off the 
sides of the tails near the inside face. These 
surfaces are hidden in the assembled joint. 
So itwon’t show ifyou take offa bit too much. 


1 template. Lay the pieces end to end 
and extend the narrow side of the pins onto 
the workpiece for the tails. 


Й 2 44; 

ДЕ Al 

Cut out the waste areas between the 
tails. Start by cutting a shallow kerf 

on the waste side of the line. Then tilt the 

saw and cut down to the baseline. 


Next, to mark the width of the tails at 

the baseline, set the pins on top of the 
tail stock. Then mark at the corners of the 
wide part of the pins along the baseline. 


Remove most of the waste between 

the tails witha coping saw. Don't saw 
offthehalf-pinwasteyet. These small parts 
are trimmed off later with a ch 


Draw the angled sides of the tails by 
connecting the marks with a 
straightedge. Then, continue the lines 
across the end grain with a try square. 


6 Clamp a guide fence along the base- 

line and chisel out the waste between 
thetails. Then, toremove the half-pinends, 
make a small V-cut along the baseline. 


7 After cutting a V-cut on both faces 

with a chisel, position the workpiece 
on edge. Then slice down the baseline with 
a chisel to pop off the waste. 


Thenext step isto pare the sides of the 

tails square to the face. But save the 
pencil line. If you cut into the line, there 
will be a gap in the assembled joint. 


Fit the pins and tails together with 

hand pressure only. If they don’t go 
together, pare a little off the sides and in- 
side face of the tails only — not the pins. 
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Dovetail Jigs & Tips 


SHOP-MADE DOVETAIL GAUGES 


E The most common way to lay out angles 
for dovetails is with a sliding bevel gauge, 
see Step 3 on page 26. There are also some 
accurate, though expensive, dovetail 
gauges that you can buy through tool cata- 
logs. But here’s a gauge that you can make 
from scrap in just minutes. 

ANGLES. The first step in making the 
gauge is to decide the angle of the dovetails. 
A 6:1 ratio is generally considered best for 
softwoods; an 8:1 ratio for hardwoods. 

Once you've decided оп the angle, cut a 
scrap of plywood or Masonite to either 2/2! 
square (for a hardwood gauge) or 3" square 
(for a softwood gauge), see Fig. 1. Take саге 


to make the corners exactly 90°. 

Now trim the desired angle off one side of 
the square, see Fig. 1. Note: Don’t worry if 
the angle is slightly off. Since you're using 
this angle to lay out all the pins, the angles 
on all the pins (and consequently the tails) 
will be consistent. 

USING THE GAUGE. To use the gauge to lay 
out pins, first draw the narrow side of the 
pins on the outside face of the stock using a 
ruler and try square. Now lay the stock flat 
ona bench and hold the gauge against the 
end grain of the board and the top of the 
bench, see Fig. 2. Then draw the angled pin 
lines on the end grain. 


GAUGE FOR 
GAUGE FOR 
HARDWOODS 


SOFTWOODS 


USE GAUGE TO 
LAY OUT ANGLED 
END OF PINS 


BASELINE LAYOUT 


The first step in laying out dovetails is to 
lay out baselines near the ends of all the 
pieces. These lines indicate the thickness 
of the adjoining pieces of stock. The base- 
line is usually scribed with a marking 
gauge. But if you don’t have a marking 
gauge, you can still do an accurate job of 
laying out a baseline. 

To do this, use apiece of stock the same 
thickness as the adjoining piece. Set the 
workpiece and the scrap ona flat surface, 
and then draw the baseline all the way 
around the workpiece using the scrap as 
a guide. Note: Use a sharp pencil — thick 
or fuzzy baselines are hard to align to. 


DOVETAIL CUTTING GUIDE 


Шш То cut tight-fitting (good-looking) 
dovetails, you need to be able to accurately 
cut the angled sides ofthe pins and tails with 
ahand saw. And this can be tricky, especially 
ifyou don’tusea hand saw very often. To get 
around this problem, it helps to have a cut- 
ting guide —a little block that’s used to get 
the saw started at the desired angle. 

START WITH THE BLOCK. To make a guide 
to cut dovetails on /2" іск stock, start with 
a 114" by 11⁄4" block of hardwood (I used 


hard maple), about 10" long. This is ob- 
viously a lot longer than you need for a cut- 
ting guide, but the longer blockis easier and 
safer to work with. Itcan be cut shorter later. 

GROOVE TO MATCH STOCK. Now cut a 
groove 1%! wide (ог the same width as the 
thickness of the stock) and 546! deep along 
three edges of the block, see Fig. 1. These 
grooves fit over the workpiece. 

CUT TO LENGTH. Then, cut the guide to 
length at an angle, (83° for hardwood or 


8012" for softwood). Since you'll have some 
grooved stock left over, you may want to cut 
two blocks, one at each angle. 

USING THE GUIDE. To use a guide block, 
set the groove in the block over the edge of 
the workpiece where you want to make аси, 
see Figs.2and3. Nowstartyour cut, keeping 
the saw blade flush against the block until 
the kerf is well-established. Then you can 
remove the block, or use it to complete the 
cut if your saw blade is wide enough. 


| POSITION 
SIDE GROOVES OVER 
| WORKPIECE TO CUT PINS 


TO CUT TAILS 
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BASELINE JIG 


E There’s one last step after cut- 
ting away most of the waste be- 
tween the pins or the tails with a 
coping saw. You need to chop 
down along the baseline with a 
chisel to clean out the rest of the 
waste. Cutting a crisp, clean 
baseline is part of the secret to 
completing a tight-fitting joint. 

To provide a straightedge for 
aligning the chisel to the base- 
line, I built a baseline jig. It 
mounts in a vise and holds the 
workpiece securely in place. 

JIG PARTS. The jig consists ofa 
base with a guide fence bolted on 
top, refer to Fig. 2. And a cleat is 
screwed to the front edge to hold 
the jig in a vise. (I used hard 
maple for all of the pieces — it stands up to 
the hard chopping action of a chisel.) 

BASE AND GUIDE FENCE. Start on the base 
and guide fence by cutting two pieces of 3⁄4"- 
thick stock to final size, see Fig. 1. 

Next, to accept the 3⁄4" carriage bolts that 
hold the jig together, drill two holes through 
both pieces. I drilled these holes a little over- 
sized (46! dia.) so the guide fence will easily 
ride up and down over the threads of the 
bolts. Also, the holes in the base should be 
counterbored on the bottom face to accept 
the heads of the carriage bolts. 


Shop Tip: To keep the pieces aligned 
while drilling, I stuck them together with 
double-sided carpet tape. 

VISE CLEAT. After the holes are drilled, cut 
a cleat to fit the front edge of the base, see 
Fig. 2. The cleat provides a lip to clamp the 
jig into the vise while chopping. 

ASSEMBLY. To assemble the pieces, first 
drill and screw the cleat to the base, see Fig. 
2. Then, attach the guide fence to the base 
with two bolts, nuts, washers, and wing nuts. 
(For sources of plastic wing nuts and the rest 
ofthe hardware needed to make the baseline 


jig, see page 31.) 

USING THE JIG. After complet- 
ing thejig, Iclampeditin thevise 
at the end of my workbench. 

To use the jig, slide the work- 
piece under the fence. Then, 
align the baseline on the work- 
piece to the front edge of the 
guide fence, see Fig. 3. Once 
you're satisfied with the position 
of the workpiece, tighten down 
the wing nuts and recheck the 
position of the workpiece to 
make sure it hasn’t shifted. 

Now you're ready to start 
chopping out the waste. To do 
this, place the back of the chisel 
flat against the front edge of the 
guide fence, see Fig. 4. Then 
chop straight down on the baseline. But 
don’t cut all the way through to the other 
side. Stop about halfway. (Ifyou chop all the 
way through to the other side, it might chip 
out the bottom.) 

Once the baseline is cut about halfway 
through all the waste on one face, loosen 
both wing nuts and remove the workpiece. 
Nowclampitin thejig with the other face up, 
see Fig. 5. Then, realign the baseline to the 
guide fence and retighten the wing nuts. To 
complete the dovetails, chop out the rest of 
the waste just as you did before. 


7ле" 
DRILL BIT 


7/A6"-DIA. 
HOLE 
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CROSS SECTION 


FIRST: 
ALIGN BASELINE 
TO FRONT EDGE 
OF GUIDE FENCE 


SECOND: > 
CHISEL HALFWAY 
THROUGH WASTE 
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Talking Shop 


DRESSING STICK 


Wl recently pur- 
chased an aluminum 
owide wheel for my 
bench grinder. I had 
great success sharp- 
ening the first few 
chisels. But with use, 
the edges of the wheel 
have rounded over 
and its face isn't flat. 
Now it’s difficult to 
get an even bevel on 
my chisels. 

What's the bestway 
to square up а grind- 
ing wheel? 

Ben Jackson 

Peterborough, NH 
Grinding wheels usually wear 
unevenly during use, develop- 
ing gougesin the face (the grind- 
ing surface of the wheel) or 
knicks around the edge. When 
the face of the wheelis no longer 
flat, it’s nearly impossible to 
grind a flat, even bevel on the 
end ofa chisel. Then the face of 
the wheel must be dressed to get 
it square and to improve its 
grinding (cutting) ability. 

DRESSING. Aluminum oxide 
wheelsconsist of tiny particles of 
aluminum oxide bonded to- 
gether with a special adhesive. 


Asachisel is sharpened, the par- 
ticles break away to help prevent 
heat build-up. As grinding con- 
tinues, the remaining particles 
become dull and clogged with 
metal from the chisel. 
Dressing a wheel removes 
these dull, caked-up particles 
and exposes the fresh, sharp 
particles underneath. 
MECHANICAL DRESSER. There 
are several methods for dress- 
ing an aluminum oxide wheel. 
One is to use a mechanical 
dresser. (Sometimes called a 
“star wheel” dresser.) It consists 


of a long metal 
handle with four 
spur-shaped re- 
placeable cutters at- 
tached to one end. 

Mechanical 
dressers work fine, 
but I don’t like the 
noise and flying 
sparks they create. 

DRESSING STICK. 
The tool I prefer for 
dressing is a 24 grit 
silicon carbide 
dressing stick, see 
photo. (For sources 
of this dressing 
stick, see page 31.) 

Using a dressing stick on a 
grinding wheel doesn’t create 
much noise or vibration, and 
there aren’t many sparks. 

DRESSING A WHEEL. To use a 
dressing stick, position it on the 
tool rest and tilt it into the spin- 
ning wheel, see photo. As soon 
as the dressing stick makes con- 
tact with the wheel, start to slide 
the stick back and forth across 
the face of the wheel. 

After a few seconds, turn off 
the grinder and check your pro- 
gress. The face of the wheel 
should have fresh aluminum 


oxide particles exposed, with no 
metal build-up. The face should 
also be flatand the edges should 
be square. If not, repeat the 
process until the wheel is 
completely dressed. 


А CLARIFICATION 

In Woodsmith No. 80 we | 
answered a question | about 
the ‘differences between wir- 
ing power tool motors for 115 
volts and 230 volts. We re 
ceived several letters from | 
readers who wanted us to 
clarify the following state 
ment: “A 220 line сап de iver 


line, when the same gauge 
wireisused for both.” | 

A clearer statement is: A 

| 220 volt circuit can deliver 
twice the power of a 110 volt 
circuit, when the same gauge 
wireisused for both. 

Safety Note: As we said 
before, if you decide to use | 
220 volts in your shop or оп а. 
motor, always follow the in- 
structions in the owner’s 
manual very ‘carefully, orhire | 
a licensed electrician. 


INSTALLING HINGES ON A CHEST 


E We recently received the fol- 
lowing letter from a retired 
shop teacher. 

Several years ago, I was a 
shop teacher in a small school 
system, and I often have fond 
memories of that experience. 

A cedar chest was always a 
popular project with many stu- 
dents. And they did quite well in 
its construction. Except when it 
came time to attach the hinges 
for the lid. 

Itwas importantfor the closed 
lid to be square with the chest. 
But no matter how carefully the 
studentsmeasured andattached 


each lid, it usually closed in a 
slightly crooked position. 

One day we came upon the 
perfect solution to this problem. 
First, the students mounted the 
hinges to the chest. Then some- 
one went down to the grade 
school end of the building and 
borrowed a small first grader. 

We gave the child a pencil and 
aflashlightand explained to him 
what to do. After our small one 
gained enough confidence, we 
placed him in the chest. Then we 
placed the lid on the chest and 
aligned it to the sides in the 
proper position. 


Our “kid-in-the-box,” with il- 
lumination from the flashlight, 
marked the mounting holes on 
the underside of the lid from in- 
side the box. The marked holes 
were then used to mount the lid 
to the hinges. 

When the first grader was 
through, he was sent back to his 
classroom with a candy treat in 
his hand and a big smile on his 
face — eagerly awaiting a future 
cedar chest project. From then 
on, my students could always get 
their lids perfectly aligned. 

Jack Ward 
Bowling Green, Ohio 


PROBLEM? QUESTION? 


Solving a problem (or 
avoiding onein the firstplace) 
is part of every project. But 
the best solutions aren’t 
always obvious — they often 
come from one who's faced 
the problem before. 

If you have a problem, 
solution, question, or even a 
gripe, maybe we (or another 
reader) can help. Just write to 
Woodsmith, Talking Shop, 
2200 Grand Avenue, Des 
Moines, Iowa 50312. 
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Sources 


ENTERTAINMENT CENTER 


Woodsmith Project Supplies 
is offering a hardware kit for the 
Entertainment Center shown on 
page 6. (Note: The hinges and 
sliding door hardware require a 
13" or 35mm drill bit for instal- 
lation. We're offering a 13" For- 
stner bit separately, see below.) 
Entertainment Center 
W781-100 Entertainment 
Center Hardware Kit.......$97.95 
°(5) Red Oak Double Ridge 
Pulls, with Screws 
• (24) Spoon-Style Shelf Sup- 
ports, Brass 
• (6) Self-Closing Concealed 
Hinges, with Screws 
Sliding Door Hardware for 2 
Doors, with Screws and 
Mounting Instructions 
eRubber Door Bumpers, Self- 
Adhesive 
Forstner Bit 
W1505-315 134'-Dia. Forstner 
ЮВ Н $19.95 


STATIONERY BOX 


Woodsmith Project Supplies 
is offering a hardware kit for the 
Stationery Box on page 18. 
Stationery Box Hardware 
W781-200 Stationery Box 
Hardware Кї!.................... $13.95 
°(1 pair) Brass Butt Hinges, 
116" Open Width, 11⁄4" Long 
• (1) Solid Brass Mortised Lid 
Support, with Screws and 
Mounting Instructions 


DOVETAIL TOOLS 


The easiest way to cut dovetails 
is with a thin kerf handsaw, see 
photo. Woodsmith Project 
Supplies is offering a Japanese 
dovetail saw (A) (also replace- 
ment blades), and a small west- 
ern-style backsaw (В) (some- 
times called a gent’s saw). We're 
also offering a high quality 
coping saw (C) to clean out the 
waste between the pins and tails. 
Dovetail Saws 
W5006-311 Japanese Dovetail 
Saw, 942" Blade Length, 21" 
Overall Length, 012" Thick 
Blade, 21 Teeth Per Inch...$29.95 
W5006-312 Extra Blade for 
Japanese $а%................... $12.95 
W5006-358 Backsaw, 8" 
Blade Length, 13! Overall Length, 
19 Teeth PerInch............. $19.95 
W5006-380 Coping Saw, 
63⁄4" Blade Length........... $15.95 


DOVETAIL BASELINE JIG 


On page 29, we featured a jig to 

hold a workpiece while chop- 

ping out dovetails. Woodsmith 

Project Supplies is offering a 

hardware kit to build this jig. 

(Note: Wood is not included.) 

Baseline Jig Hardware 

W781-300 Dovetail Baseline 

Jig Hardware Kit................ 54,95 

ө(2) Plastic Wing Nuts, 3" 
Across Wings, Fits 38" Bolt 

e (2) 38! x 3" Carriage Bolts 

• (2) 38" Nuts 

• (4) 3%! Washers 


On page 16, we showed a tech- 
nique for routing shallow 
recesses in the bottom ofa shelf 
to accept spoon-style shelf sup- 
ports. To use this technique, you 
will need а 9%" guide bushing. 
You should be able to buy bush- 


ings for your router from the 
dealer who sold you the router. 
A universal base plate with 
bushings to fit most popular 
round base routers is available 
from Woodsmith Project Sup- 
plies and the sources below. 
Universal Bushing Set 
W5503-106 Universal Router 
Guide Bushing Set........... $17.95 
e (1) Plastic Base Plate That Fits 
Most Round Base Routers 
• (4) Guide Bushings: %16", 716" 
Short, 716! Long, and 5" Dia. 


DRESSING STICK 


Onthe opposite page, we recom- 
mended using a silicon carbide 
stick to dress grinding wheels. 
This stick is available through 
Woodsmith Project Supplies. 
Dressing Stick 
W5503-202 Silicon Carbide 
Dressing Stick, 24 Grit......$9.95 


RABBETING BITS 


Woodsmith Project Supplies 
has carbide-tipped rabbeting 
bits in two shank sizes. 
Rabbeting Bits 
W1514-400 34" Rabbeting 
Bit (1/4! shank)... 5 
ҮУ1512-4503% 
Bit (2! 8һапК)................. 
Note: These bits cut a 98! 
wide rabbet. To cut a Y4"-wide 
rabbet, also order: 
W1501-455 1⁄4" Rabbeting 
Bearing, 346! Inside Diameter, 
3⁄4" Outside Diameter........$5.95 


MAIL ORDER SOURCES 


Similar hardware and supplies may be found in the following 
catalogs. Please call each company for a catalog or information. 


Trend-Lines Woodcraft Garrett Wade 
800-767-9999 800-225-1153 800-221-2942 
Concealed & Sliding Hinges, Forstner Bit, Concealed Hinges, 
Hinges, Forstner Bit, Shelf Supers, Ja- Forstner Bit, Ja- 
Shelf Supports, Guide panese, Dovetail, & panese, Dovetail, & 
Bushing Set Coping Saws, Bushing Coping Saws 

The Woodworkers’ Store дал ти Stick, 4 Woodworking Un- 
612-428-2199 limited/Shopsmith 
Concealed & Sliding The Japan Woodworker 800-543-7586 
Hinges, Forstner Bit, 800-537-7820 Concealed & Sliding 
ee ТБ Japanese Saws Ет Door Bumpers, 

helf Supports, Box | Shelf Supports, Box 
Lid Support Hinges, Ueichtune Workshops Tt Hinges, 


Japanese & Dovetail 
Saws, Plastic Wing 
Nuts, 14" Rabbet Bit 


Dovetail & Coping 
Saws, Guide Bushing 
Set, Dressing Stick 


Forstner Bit, Univer- 
sal Guide Bushing Set 
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Final Details 


Entertainment Center 


» Hidden behind the oak 
frame and panel doors on the 
left side of this cabinet area TV 
and storage space for video- 
tapes, records, and CDs. The 
smoked glass on the right side 
conceals electronics gear. 


+ Shadow lines add detail to 
the cabinet. They’re created by 
rounding over the ends of the 
door rails, and leaving uni- 
form gaps around the doors. 


Stationery Box 


> The lid of this box is a beau- 
tifully figured piece of cherry. 


Open or closed, it looks great. 


+ Hand-cut dovetail joints 
hold the sides of the bow to- 
gether. The dark end grain of 
the dovetails blends nicely with 
the walnut base and lid frame. 
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